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(54) PROJECTOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a projector that projects an image 
close to an original image onto its screen. 

SOLUTION: The projector, that projects an image deployed in a projection 
image memory onto the screen via a projection section, is provided with an 
imaging section that is placed adjacent to the projection section and 
photographs and image on the screen to deploy the photographed image 
into an image pickup memory, and a correction section that identified an 
outer shape of the screen from the imaging memory and corrects the 
image to be deployed in the projection image memory, so that the image 
has the same outer shape as the identified outer shape. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Pro ZEEKUTA which discriminates the appearance of a screen from said image pick-up image memory from 
the image pick-up section which adjoins said projection area, is prepared in pro ZEEKUTA which projects the image 
developed by the projection image memory on a screen through a projection area, picturizes said screen, and develops to 
an image pick-up image memory, and is characterized by to have the amendment section which amends the image 
which develops to said projection image memory so that it may become the same appearance as the identified 
appearance. 

[Claim 2] Pro ZEEKUTA according to claim 1 characterized by for a color differing from a reflection factor on said 
screen, having carried out trimming of the periphery, and preparing a frame. 

[Claim 3] In pro ZEEKUTA which projects the image developed by the projection image memory on a screen through a 
projection area The image pick-up section which adjoins said projection area, is prepared, picturizes said screen, and is 
developed to an image pick-up image memory, The control section which makes the frame pattern corresponding to the 
frame of said screen project on said screen from said projection area, Pro ZEEKUTA which identifies a frame pattern 
from said image pick-up image memory, and is characterized by having the amendment section which amends the 
image developed to said projection image memory so that it may become the same form as the identified frame. 
[Claim 4] Pro ZEEKUTA according to claim 3 characterized by said control section enabling it to change the frame 
pattern developed by said projection image memory so that the projected frame pattern may be projected on the 
predetermined location of said screen in a predetermined form by the input from the input section. 
[Claim 5] Pro ZEEKUTA according to claim 3 or 4 characterized by performing amendment which divides said frame 
pattern in the shape of a mesh, and constitutes it, and said amendment section performs for each [ which was divided in 
the shape of a mesh ] rectangle frame of every. 

[Claim 6] When the frame which constitutes said each rectangle is a broken line, it is pro ZEEKUTA according to claim 
5 characterized by dividing and amending for every frame divided into two two in a break point location about a 
rectangle. 

[Claim 7] It is pro ZEEKUTA according to claim 6 characterized by superimposing a parting line on said broken line 
location of the frame of the shape of said mesh projected, and making it project on it when judged with said frame being 
a broken line. 

[Claim 8] Pro ZEEKUTA according to claim 1 to 7 characterized by picturizing the focal pattern which projected the 
focal pattern on said screen through said projection area, and was projected through said image pick-up section, and 
doubling the focus of said projection area and said image pick-up section by the image pick-up result. 
[Claim 9] Pro ZEEKUTA according to claim 8 characterized by doubling a focus so that said focal pattern may compute 
MTF or contrast from the level of the focal pattern which the bar of white and black shall be repeated for every 
predetermined spacing, and was picturized and a calculation result may serve as max. 

[Claim 1 0] Pro ZEEKUTA according to claim 8 or 9 characterized by arranging said focal pattern in a center or a 
center, and the four corners. 

[Claim 11] The value with which said amendment section is equivalent to the difference in the scale factor of said 
projection area and said image pick-up section, pro ZEEKUTA according to claim 1 to 10 to which it is characterized by 
expanding or reducing and making it amend. 

[Claim 12] Pro ZEEKUTA according to claim 1 to 1 1 characterized by generating a projection image using said 
correction factor currently recorded to the image with which said amendment section records the correction factor used 
for amendment, and is projected henceforth. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to pro ZEEKUTA which projects an image on a screen. 
[0002] 

[Description of the Prior Art] Pro ZEEKUTA which projects the image created by computer etc. on a screen is used 

widely by the end of today. 

[0003] 

[Problem(s) to be Solved by the Invention] In such conventional pro ZEEKUTA, if the subject-copy image A of the 
rectangle shown in drawin g 10 (A) is projected from the direction of the lower left of a direction perpendicular to the 
core K of the screen B shown by drawjng.lQ (B), the transformed projection image as shown by C of drawin g 10 (B) 
will be projected on Screen B. 

[0004] For this reason, those who are looking at the screen produce sense of incongruity. This invention makes it a 
technical problem to offer pro ZEEKUTA on which the image projected on a screen was projected in the condition near 
a subject-copy image. 
[0005] 

[Means for Solving the Problem] Said projection area adjoins and it is prepared in pro ZEEKUTA which projects the 
image developed by the projection image memory on a screen through a projection area in invention of claim 1, and the 
appearance of a screen discriminates from said image pick-up image memory from the image pick-up section which 
picturizes said screen and is developed to an image pick-up image memory, and it has the amendment section which 
amends the image developed to said projection image memory so that it may become the same appearance as the 
identified appearance. 

[0006] In invention of claim 2, a color differs from a reflection factor on said screen, trimming of the periphery is 
carried out, and a frame is prepared. 

[0007] In pro ZEEKUTA which projects the image developed by the projection image memory on a screen through a 
projection area in invention of claim 3 The image pick-up section which adjoins said projection area, is prepared, 
picturizes said screen, and is developed to an image pick-up image memory, A frame pattern is discriminated from the 
control section which makes the frame pattern corresponding to the frame of said screen project on said screen from said 
projection area from said image pick-up image memory, and it has the amendment section which amends the image 
developed to said projection image memory so that it may become the same form as the identified frame. 
[0008] It enables it to change the frame pattern developed by said projection image memory so that the frame pattern 
with which said control section was projected may be projected on the predetermined location of said screen in a 
predetermined form by the input from the input section in invention of claim 4. 

[0009] In invention of claim 5, said frame pattern is divided in the shape of a mesh, and is constituted, and amendment 
which said amendment section performs is performed for each [ which was divided in the shape of a mesh ] rectangle 
frame of every. In invention of claim 6, when the frame which constitutes said each rectangle is a broken line, a 
rectangle is divided two in a break point location, and it amends for every frame divided into two. 
[0010] In invention of claim 7, when judged with said frame being a broken line, a parting line is superimposed and 
projected on said broken line location of the frame of the shape of said mesh projected. In invention of claim 8, the focal 
pattern which projected the focal pattern on said screen through said projection area, and was projected through said 
image pick-up section is picturized, and the focus of said projection area and said image pick-up section is doubled by 
the image pick-up result. 

[001 1] In invention of claim 9, said focal pattern computes MTF or contrast from the level of the focal pattern which the 
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bar of white and black shall be repeated for every predetermined spacing, and was picturized, and a focus is doubled so 
that a calculation result may serve as max. 

[0012] In invention of claim 10, said focal pattern is arranged in a center or a center, and the four corners, the value with 
which said amendment section is equivalent to the difference in the scale factor of said projection area and said image 
pick-up section in invention of claim 1 1 — it expands or reduces. 

[0013] In invention of claim 12, said amendment section records the correction factor used for amendment, and 
generates a projection image to the image projected henceforth using said correction factor currently recorded. 
[0014] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained with reference to drawin g 1 and 
drawing 2 . IlrawingJ, is the block diagram of the example of this invention, and drawin g 2 is the operation flow chart 
of the 1st example of this invention. 

[0015] The image pick-up section in which a screen and 2 adjoined the projection area, 3 adjoined the projection area 2, 
and 1 was prepared in drawin g 1 , The projection image memory which develops the image data which projects 4 on a 
screen 1 by the projection area 2, The image pick-up image memory which develops the image pick-up image data by 
which 5 was picturized in the image pick-up section 3, As for the image memory with which 6 records image data, and 
7, the amendment section and 8 are the correction factor Records Department and a processor (CPU) to which in the 
frame pattern Records Department and 10 a control section and 12 perform an interface (I/O) and, as for 13, the input 
section and 1 1 perform [ 9 ] processing. 

[0016] Below, before explaining actuation of the 1st example of this invention, the principle of this invention is 
explained with reference to drawin g 3 . They are the subject-copy image of ****** with which drawin g 3 (A) is 
recorded on the image memory 6, and the frame image of the screen 1 which d rawin g 3 (B) is picturized in the image 
pick-up section 3, and is developed by the image pick-up image memory 6. 

[001 7] That is, with regards to the location of the image pick-up section 3, the location on a screen 1, and distance, the 
picturized frame image becomes small as distance becomes long, and the frame of the rectangular screen 1 changes to 
the form shown by A, B, C, and D. 

[001 8] Moreover, supposing the scale factor of a projection area 2 and the image pick-up section 3 is the same, if the 
image of a line to which A, B, C, and D of drawing 3 (B) are connected is projected on a screen 1 from a projection area 
2, the image of a line tied with A, B, C, and D is in agreement with the frame of a screen 1 . 

[0019] Therefore, the subject-copy image of drawing 3 (A) is reduced so that the four corners (a, b, c, d) of the frame of 
the subject-copy image shown in drawin g 3 (A) may be in agreement with the four corners (A, B, C, D) of the frame 
image of drawing 3 (B). If it develops and projects on the projection image memory 4 as shown in dr awin g 3 (C), a 
subject-copy image and the image of the same form will be projected on a screen 1. 

[0020] in addition, square Intersection K and the square intersection K which are shown in drawin g 3 (B) in case a 
subject-copy image is developed to the projection image memory 4 of the diagonal line of A, B, C, and D the distance 
of A, B, C, and D - max - an image can be projected within the limit of a screen 1 by making a point in agreement with 
the angle to which the projection image memory 4 corresponds. 

[0021] Below, the 1st example of this invention is explained with reference to drawing 2 . The image pick-up section 3 
is ordered a control section 11, and it makes the screen image which picturized and picturized the screen 1 record on the 
image pick-up image memory 5 at step SI. At step S2, the amendment section 7 computes a correction factor by 
extracting the frame image of the screen image currently recorded on the image pick-up image memory 5, and records it 
on the correction factor Records Department 8. 

[0022] At step S3, the amendment section 7 amends the subject-copy image currently recorded on the image memory 6 
based on the correction factor currently recorded on the correction factor Records Department 8, and develops it to the 
projection image memory 4. 

[0023] Calculation of the correction factor in step S2 and amendment of the subject-copy image in step S3 are 
performed as follows, for example. The frame image which is a x-y coordinate and is shown by drawin g 3 (B) in the 
subject-copy image shown in drawing 3 (A) is expressed with X-Y coordinate. 

[0024] Moreover, a subject-copy image is divided into a number equal to the several n pixel which divides into a 
number equal to several m of ****** in the direction of y, and constitutes each ****** in the direction of y. In addition, 
what is necessary is just to decide beforehand m and the value n Becoming. 

[0025] On the other hand, the coordinate value of the points A, B, C, and D of the four corners of the frame image 
shown by drawin g 3 (B) is calculated. Line AB is explained henceforth. It asks for the location of X-Y coordinate when 
carrying out straight-line approximation of the n pixels on the line ab of a subject-copy image (a, b, c, d) on the line AB 
of a frame image (A, B, C, D). 
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[0026] (XA, YA), and Point B are expressed with (XB and YB) for the coordinate of Point A. The coordinates of (XA, 

YA), and a terminal point B of the coordinate of the starting point A of Line AB are (XB and YB). 

[0027] Therefore, value XK of the X coordinate corresponding to the Kth pixel on the line ab of a subject-copy image 

XK=XA+K-(XB-XA)/n--(l) 

Moreover, value YK of Y coordinate YK =YA+K-(YB-YA)/n - (2) 

The becoming operation is performed and the location of X-Y coordinate is called for. 

[0028] Moreover, coordinate value of X-Y coordinate corresponding to the starting point of ****** of the Jth original 
image (XJS, YJS) XJS=J-XA/m YJS=J-YA/m - (3) 

It comes out and asks and is a terminal coordinate value (XJE, YJE). XJE=XC+J-(XB-XC)/m YJE=YB+J-(YB-YC)/m - 
-(4) 

It is come out and expressed. 

[0029] Therefore, X-Y coordinate value of each pixel on the Jth ****** can be acquired by assigning the value of a 
formula (3) and the always point of (4) to a formula (1) and (2). 

[0030] A correction factor is recorded on the correction factor Records Department 8. XC expressed with step S2 by the 
formula (3) and the formula (4), YB, (XB-XC)/m, and (YB-YC) /m - At step S3, a point is always searched for by the 
formula (3) and the formula (4) from the subject-copy image to project, and a point location is substituted for a formula 
(1) and a formula (2) always which was called for, coordinate transformation is performed, and it develops to the 
projection image memory 4. 

[0031] In addition, when the scale factors of a projection area 2 and the image pick-up section 3 differ, by amending the 
scale of part X-Y coordinate with which scale factors differ, a subject-copy image can be projected all over the frame of 
a screen 1 . 

[0032] Moving to step S4 following step S3, by step S4, a projection area 2 projects the projection image (amended 
subject-copy image) developed by the projection image memory 4 on a screen 1. 

[0033] At step S5, when inputted, it moves to step S6, it judges whether projection termination [ operator ] was inputted, 
when there is an image projected on a degree, it moves to step S3, and steps S3-S6 are repeated. 
[0034] In the example, it becomes conditions that the frame image shown by drawin g 3 (B) is picturized clearly. Then, 
if a different color from a screen differs from a reflection factor, trimming of the edge of a screen 1 is carried out and a 
frame pattern enables it to picturize clearly, a frame image can be obtained easily. 

[0035] Below, actuation of the 2nd example of this invention is explained with reference to drawin g 4 . Although the 
screen 1 was picturized and the frame pattern had been obtained in the 1st example, in the 2nd example, from a 
projection area 2, a frame pattern is projected on a screen 1 and a frame pattern is obtained. 
[0036] Steps S10-S16 of the 2nd example shown by drawing 4 are replaced with and added to step SI of the 1st 
example explained by drawin g 2 . At step S10, a control section 1 1 develops the frame pattern currently recorded on the 
frame pattern Records Department 9 to the projection image memory 4, and projects it on a screen 1 from a projection 
area 2. 

[0037] As shown in drawin g 5 , the focal pattern which the frame of the rectangle corresponding to the virtual frame of 
a subject-copy image, and the white for doubling a focus in a frame and a black bar repeat for every predetermined 
spacing superimposes the frame pattern on a center ( drawin g 5 (A)) or a center, and four corners ( drawing 5 (B)). 
[0038] At step SI 1, the frame pattern projected on the screen 1 through the image pick-up section 3 is picturized, and it 
develops to the image pick-up image memory 5. At step SI 2, the focal pattern developed by the image pick-up image 
memory 5 is extracted, and it judges whether it moves to step S13 and the focus is correct, when a judgment is NO, it 
moves to step S14, the focus of a projection area 2 and the image pick-up section 3 is adjusted, and it moves to step SI 1, 
and steps SI 1-S14 are repeated. 

[0039] The judgment with the correct focus is performed as follows, for example. When the focus is correct, as shown 
in dr awin g 5 , the bar of white and black becomes clear, but it becomes not clear when the focus is not correct. 
[0040] Then, level is measured in the direction which crosses a monochrome bar, and it is Pmin about Pmax and the 
minimum value in the maximum of level. If it carries out PC =(Pmax-Pmin)/(Pmax+Pmin) - (5) 
The becoming operation is performed and it is PC. PC computed and computed From a predetermined value, if it is size, 
it will judge with the focus suiting. 

[0041] Moreover, when level of W and black is set to B for white level, it is. MTF=(Pmax-Pmin)/(W-B) ~ (6) 

MTF is computed by performing the becoming operation, and from a predetermined value, if computed MTF is size, it 

will judge with the focus suiting. 

[0042] Moreover, as shown in drawing^ (B), when there is a focal pattern also in four corners, it is these five-piece PC. 
Or a focus is adjusted so that MTF may balance. When judged with the focus suiting at step SI 3, it moves to step SI 5, 
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and the focal pattern developed by the projection image memory 4 is removed. 

[0043] At step SI 6, actuation is added to the frame pattern developed by the projection image memory 4, and it is 
operated so that a frame pattern may become the target form in the location made into the purpose of a screen 1 . That is, 
the frame pattern first developed by the projection image memory 4 is a rectangle shown by A, B, C, and D of dxawing 
6(A). 

[0044] If this rectangle (ABCD) is projected on a screen 1, it will become the square shown by A, B, C, and D of 
drawin g 6 (B). Then, from the input section 10, an operator specifies Point A and inputs migration of Point A. 
[0045] The input of migration is performed while an operator looks at the point A projected on the screen 1, and it 
moves so that Point A may become point A' made into the purpose on a screen 1 . It moves to point B\ point C, and 
point D f to Point B, Point C, and Point D similarly, and is made for the frame on a screen 1 to become a rectangle. 
[0046] If the frame pattern developed by this projection image memory 4 is moved, after migration will serve as an 
amended frame pattern which is shown by A', B\ C\ and D\ The frame pattern shown by this A', B ? , C, and D' is moved 
to the image pick-up image memory 5. Step S2 of drawin g 2 explained in the 1st example below is performed. 
[0047] In addition, although it carried out in the example when the screen 1 was a flat surface, a wall etc. may be used 
as a screen, without using a plane screen. In this case, if the frame pattern which is rectangular ABCD is projected as 
shown in drawin g 7 (B) when it is a curved surface, as the screen for which it substitutes shows drawin g 7 (A), it will 
become the frame pattern shown by ABCD of drawin g 7 (C). 

[0048] When it becomes the frame pattern expressed with such a curve, it becomes impossible to use the formula (1) 
which could not express Line AB in a straight line, but mentioned it above - a formula (4). Therefore, when becoming 
such a curve, a frame pattern is made into the shape of a mesh as shown by drawin g 7 (B). What is necessary is to attain 
straight-line approximation to the small rectangle divided by the mesh, and just to amend a subject-copy image with the 
application of a formula (1) - a formula (4) for every smallness rectangle by doing in this way. 
[0049] moreover, a wall ~ bending - **** - when it is and a mesh-like frame pattern is projected, it is crooked like 
drawing„8 (A). In such a case, what is necessary is just to process by dividing into two in a folding point, as shown in 
drawing J£ (B). 

[0050] Moreover, looking at the projected frame pattern, a straight line is put into a folding point and you may make it 
divide, as shown in drawin g 9 . Moreover, a convolution or pattern match INGU with the mask corresponding to an 
intersection or a folding point can extract easily the extract of the intersection of the mesh of a frame pattern, or a 
folding point. 
[0051] 

[Effect of the Invention] Since according to this invention the subject-copy image was amended so that the image which 
projected the frame pattern corresponding to an offscreen form or an appearance might be picturized, the frame of a 
screen might be obtained and it might become the same form as the obtained frame, the image projected on a screen will 
be in the condition near a subject-copy image, and will be projected. 
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tiX\,^MlE&m.&®imLX&mmfc$:!kl£-tZ>j:oiz 

[0 0 0 1] 

» [000 2] 

^<Jr^^ y->(cfe^-r57 P i3-^^^^^jr£<^stt 
[0 0 0 3] 

-e^i?^(C*5^T(4, 110 (A) '»^**jh-5®g©JS 

iS^A5rlIlio (B) Xm&ftZ,*? y — yBC^K 
tfii£^*|p)W&T^lRlJ;t)S«i--5i:, HI l 0 (B) 

(Dcx'^ztizxj^ffi-i.ti&mm&tf*? y — >-b 

[0 0 0 4] :©f;»!), y — V5r^,TV>5#!iSjSfP 
[0 0 0 5] 

(4, S^W^^^-y tcSM^ixTcH^SrS^SBSr^UT 

y-vtc^-rs^D-^^^^jciov^T, huesw 

[0 0 0 6] f»*rS2 <O^0^(cio^Ti4 > mlE^^y- 

[0007] mxmsn&wicio^xiL &&m&?<*: 

V lcmMZtitzW{&&®M1®&frLX v ->lz%t§6 



4# S3 2002-24761 4 (P2002-24761 4A) 



3 

[00 0 8] f»*3S4<0%|^^*5^Tfi, iWfESJ^gB 

is* * y - v©Bf3et£«i-0f fevrnx-ftm * n s <t 5 utr 

[0 0 0 9] 9»#*5©S5WI::*5^-Ctt:. 1IWB#'<* — 

[0 0 10] IS*JS7W56WtctJ^T«» Huf5#*s#r*l 

— ^fclffliE*? y— MfEit^SBSrit-'L 

5 mflESI+a3*i 4 tfftfllEftdiSBO 7 * - * 
5, 

[00 11] «*JS9«3§(3mc::f3^Tf4, MfE7^--* 

— >t5* e *> 4 o t Mco^<-^Bif femmm^mte & ti 

[0 0 1 2] «3fcJSl 0<OflWtC*JV>Tli, HfllE7^- — 

[0 0 13] 2©«W^J3V^-Ttt, BfJ!E«iEa 

[0 0 14] 

m 2 uxiftBjf 5. in 1 i**mw<Dmffi.m<nffif& 

[00 15] lltfc^T, lfi^^U— 2f4ft#+ 

-f&mffl-fZWilgim&pi*') . 6i4lHi!T ? -;5 ? £fE£i 
-rsiB^^^ey, 7{4*tjEgB, 8 »4*iiE^iB^SB, 9 
H***— 10(4A^lfl5. 11I4SIJ»«B; 1 



4 

2»4^ v*:?*-;*. (I/O) , 1 Sfi&iSSr^fT-rs 

7*Dtyt (cpu) r-fo5o 

[0016] o#-(c, #388 0># 1 <75HJS^JCO»)^5r|ft 

3 (A) ttll^^^y 6^|5gl!$ixT^SS^#WJl® 

ik. in 3 (b) izmmmx'M&ztixmi&wmt^y 
[0017] -rfcfr*,, a«Lfc#w«(4«^3(ofi 

Bt^^ !J-^l±cofi«iS6KI(cM^L, S§»5ft< 
o /<c5lc^oT/h$ < ft 9 . J&gCD*? y— VI <D#I4 
A, B, CfcitKDT'^^tLS^lC^-ft-r-So 
[0018] ifc, 4g#t$B 2 i*^gi5 3 0f&*A5|^i:T* 
foSir-TSi, 113 (B) (DA, B, a$&X*T>$;m& 

m<Dm&z&tt&2 ±v y-vi.(cia^-rsi:A, 
b, c*5<tufDt?)e^(Dpi^i4^^ y— yi©#t- 

[0 0 19] L/dSot, U 3 (A) K^axSUHflfc 

<n&<Dmm (a, b, c, d) f>m3 (b) cotfcH&w 

HPS (A, B, C, D) £-iH--5J;5(ClD3 (A) CD 
» JHftefcHS/hLT, 13 (C) 4 o\z)8iMm 

mt^v 4{cmffl^x&&-ttii-£x* v->i±\awM 

[0 0 2 0] fcfcJSBfcSrtMBlBfc* fcSM*- 5 
Ktt£f4. 0 3 (B) l:^^tl5A, B, CtJitKD^Eg 
£J£cD#£iS5<D£,&Ki££K4 9 A, B, C 3340*0 

. <D&mtfmttz&z&&m&* * y 4 to^j-js-r 5^ t 

r t tc <£ oT^ ^ y - v 1 co^rttcB^&S 

[00 2 1] ofd, 0 2*#PSLT, 
>» ^J6W*»iWi-5. Xfy^Sltll fiJWSPl 1(4, 

9 y-vMtiSrltftuIHt^y 5l^|E»$-ti:5o 
7°S2T'(4, *§IEIfl5 7{4, H^B^^^y 5{ClE^$tt 

[0 0 2 2] ^7';7"S 3"CI4, ffilE^P 7 14, |I#S 
E««B5 8(c|E»*4x-CV^*tjE^*tc*<5v>-CiB{(l^* 

4 1CJg^-t-^o 

10 [0 0 2 3] '^.T-s/7°S 2T-<D*§E#|fc<D^ai:fc4t>** 
fy^S 3T*wlF,ili^co1ilEl4, ^Jx.«^c» J: ? \z LT 

tT5o H3 (a) iCTjk-tmm^x-ymMx, ntcm 
3 (b) v^itiiwm^x-Ymmxm-t. 

[0 0 2 4] 1ZlZW.m&*MZ-&yj3mz.tt< 5fc»C0^m 

■**ni*?Ut^*fc^MMi-6. 4tSm, n/i^ffi{4^ 

[0 0 2 5]-*, HI 3 (B) T*^£ft5#uItfg><£>Egffi 
<DM.A, B, C, DroffilfffiSrJjitoS. tl^ABICO 
so ^TtiiWi-So (a, b, c, d) ffl»a biO 
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(4) 



5 

n{IIC0B3itSrt$«g! (A, B, C, D) ^ABll;I 
[0 0 2 6] fcAtDmUte (X A , Y A )\ ,&BI4 (X 

b , y b ) x-m&tiZo nfcAB<D%3&A<Dm.mn 



* (X A , Y A ) , »&Bto&mtt. (X B , Y B ) T'fo 

5. 

10 0 2 7] Lfc^oTf I«©Ia b±©lK#S© 
. i*C*f*t5XiI©lXK 14 



X K =X A +K • (X B -X A ) /n 
ifcYffi«WfflY K 14 

Y K =Y A +K • (Y B — Y A ) /n 

[0 0 2 8] J^i®^ J#S»#^(7)^jC*j- $K 

Xjs= J • X A /m io 
Y JS = J • Y A /m 
XXfrbtl. ^^coffi^fl (X JE , Y JE ) {1 
XjE=X C + J ' (X B -X C ) /m 
Y j B = Y B + J • (Y B -Y C ) /m 



- (1) 

- (2) 

■Ymm<ommn (x JS , y js ) i-t. 

- (3) 
... ( 4 ) 



[0 0 2 9] LfciJiota; (3) *5itf (4) <Dtm& 

<Di&zi& (i) *5<tt>* (2) wutariiaotf 
j # s (om &m±.<r>&mm<D x - YjM^e^#s - 1 # 

[0 0 3 0] Xf7/S2t*liS; (3) *3j;t>*5t (4) 
T-*$tt'5Xc , Y B , . (X B -X C ) /m*34t>* (Y 
B -Y C ) /m^?,«jE^^ffiE«»IE»a5 8{c|E® 
U Xr^S 3T*i4S^"t-2)J^H^^*tLT5t (3) 
toXXflX. (4) tc 4 9 ^to^tL^c^^ 
(1) *5 4U^ (2) l^ALTffi^^5rff 
i^SUiltfg!.* ^ y 4 |c®Wi-5 0 

[0 0 3 1] <C*J|S;J»tSB 2 t «tt>Sl5 3 0ffiF*#Jl& 5 t 
# ttffiF*0>8ft £ #X - Yffi«co^ fr-As&miE-r Z> r 
iridic WM&S:*? V->\<oW<o£M\z.1k'&1rZ> 

[0 0 3 2] ^fs-rs 3(CjKV^T^T-->7 , 'S 4(^ ! 
t) , * X y 7° S 4 -CI4&#tSl5 2 tttftJBBffc.* * y 4 ICS 
PS£*Lfc&l£®«> tflijESfrfcllKBHfe) 5rx;?y-vi 

[0 0 3 3] ^s/^S 5T-f4, »fit)©»7 
[0 0 3 4] SSff?tltl3 (B) T'^Lfc#®#755 

M«ttwisn5rtiss*ftti!i;5. y-v 

[0 0 3 5] oflC, l4Sr#lUT, #fg?f!<£>Si? 2 CO 
^l-W*»iT'(4^^ y-V 



[0 0 3 6] U4T-*-f^2OT3!ife0!IW*7 i $'7' , S 1 0 
~ S 1 6 (4HI 2 tflftW Lfcfg 1 (OHIIWW^T- y/Sl 
o KftxTitanSttSo ^fy^S 1 0T*f4, SMgBl 1 
14, >W.®&9\zmm£tiX^ZWs<?— 

4{c®pl, sttas2 j;!?^^ y— vi 

[0 0 3 7] flv^-vfi, I2l5(.i^$ix5 4 5fc, JF 

^*^*>frS7b«>©e*s«ttJ5«l«>>'<-*s3f3£H]PHfefc^ 
— vdS't'* (HI 5 (A) ) 4fc(41 3 
*tEgp (H15 (B) ) CllLTV^. 
[0 0 3 8] ^fy7'S 1 ltlt ««!S15 3 Sr^LT* 

p<^y sdsnu-rs,, ^7^7'si 2T-i4, m&m{&* 

SrW^U *iJ^*SNOroii-g-f4^9 L s'7 p s l 4l:|ot 
7 P S1 lCf 9, /fy7"Sll~Sl 4^jl$n 
[0 0 3 9] 7t-^^^^otl^^^]Sl0'] 

• [00 40] eno^— S:««J5*|p]fcu-<^ 



p c = (p 



max 



> / (P. 



max 



+ P 



min 



) 



(5) 



[0 0 4 1 ] £fc, SCO U^/l^W, 



MTF= (P r 



-Pr 



... ) / (W-B) - (6) 
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5 0 

[0 0 4 2] £fcH5 (B) J^-TJ; 5t-EPBl-fc7* 
— -5 #£-(4, rtlib 5flP C *fc(4M 

[0 0 4 3] xfyysietu mm®.*^y a\z. 
^ y - v i co i ft i f s M ( - e ft i -f 5 m i c & -s <t 

— >\tm6 (A) COA..B, Cfc'i^DT* 

[0 0 44] rco£gff2 (ABCD) 5:^^!J-yi|:f 
%e-fZ>tm6 (B) cOA, B, Cioit/D-e^^tL^BS 
3^ift3o t^X-m^i-iAfJ^l 0 <f9^A^ti^ 
U ,^A(0^il]SrA^-t-5„ 

[0 0 4 5] &W)<DAt>\-±mVF%fr*? 'J - V 1 Jhi-S 
I££*lT^S,&A£rjl,&^ibm\ ,*A7)5x^ 
±co@ft£-r6.6A' l^iSi^ltS. 

b. ,*;c*3j;t>*^D{i»L-ct-#,B' , ,6c' fcitW?; 
D' (C&RiU y-vi±cD#^^(c/i5J;5l- 

[0 0 4 6] r<o&^®t<^y 4tc®M£*vT^3# 

/N°^-,>-Sr#ib-rSt. *£i!j&f4A' , B' , C fcJ; 
b' , C *iJ:D«D' r-*-r#/-?^->-^«^iif^p<^ 

y 5 tc^i- 0 ^ts? i mmmmxmm LfcB 2 co^^ y 

[0 0 4 7] ^cJollffi^J-efix^ y -> 1 

*V—*nm*.t£W7 (A) l^-fj: 9t-ftffiT'fc-5S 
£140 7 (B) ir^-r«fc5t-^COABCDTfo-5#^ 
^->^S^i-5tl2)7 (C) (DABCDX^&tlZft 

[0 0 4 8] ^<D£?t££imX'$t£tiZ>W/<?—^i£ti: 

zkmABzmi&x-m-rzktfX'Z-r'. mmvtz^. 

(1) ~5t (4) *st£fflr#*</£5. Lfc*!ot, r 
©J:5fc*ii*£fcSSteM:#''**-:'&ia7 (B) T-^ 
£*t5«fc oic* rc04.5ici-.5- tic 

jfi{fias«rteift?), #/h«^feic£; (1) (4) Sr 

[0 0 4 9] *7MS#*T*#o-CV.5»£-tt:> s/v^tt 



5 

0^-^*ji»tfc»#ttH8 (A) c04?lCJai& 
■fSo rcoj; 9/«e^l4, 118 (B) (c^tiSi: 5 

[0 0 5 0] *fc»#3ftfc#>'<*-v&E*a J 5>ia9 

LTt4v\, *fc, — ><D* yv'a^^JBft 

io [0 0 5 1] 

{££tHE1-5 <fc 9 (c l_fccOT\ y->i^S^^ix?> 
[HScoffl^^iftBJ] 

[m i ] *&W(Dmmm<»ffii&mx'hz>„ 

[13 2] *mm<omi<Dmmm<DW>ft7u-^v-hX' 

20 [H3] *:%0Jcoj^a^|ftBJi-5fci6co|2lT-fo5 o 

[H!4] *^0^co^2coH^Jcof!i^7n-5 : --¥- hT* 

[El 5] 7*— — VCO*^!|T-*>5o 

[16] ^2co^Jgfi]^Ift0^-r5fcJ6co|llT'fo5o 

[H7] ^ r> =.yxr>ws<#— v-efc-So 

[08] y->-^lffftoT^-5^coft^$ix7t^ 

/ - > is <t zm m & m w -r % it * co m x $> % „ 
[19] y->*sw*oT^5«^^jgffl-r5^ 

30 [01 01 «5fe0J&ttW-f5fc»©H-C*>5. 
[^^-colftB^] 

1 ^.^y— > 

2 ^*t§C 
3 

4 ftmm&**v 

5 »^®^^^y 

6 ing^^y 

7 «iE$|5 

8 M£«KBBft«IS 
40 9 tM^-^fEfta 

1 0 A^S5 
1 1 

12 -f — ^. ( I /O) 

1 3 yatyt (CPU) 
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(6) 



[HI ] 
Cl 3 



CP 



-1 X£'J-> 

" — | h - 

Cl 



mm 



KtJBJ 



»3E65 



IS 



1 1 * 



^L 4 



/I! 



r— -ill? 
— ] i/o 1 — M^-* 



[133] 



(A) 




(B) 




[02] 



C 



D 



S3 




[135] 



[04] 



T 



S 1 o 



SI 1 



^2 



S 1 2 



-<^7*— 3d^ttOK^J> 1 

NO J r S 1 4 




















^-S 1 5 








/-a i 6 


— >A<X* iJ— >Jt© 















(A) 



(C) 




CB) 
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